Modulation of aldose reductase activity through S-thiolation by physiological thiols.
The glutathionyl-modified aldose reductase (GS-ALR2) is unique, among different S-thiolated enzyme forms, in that it displays a lower specific activity than the native enzyme (ALR2). Specific interactions of the bound glutathionyl moiety (GS) with the ALR2 active site, were predicted by a low perturbative molecular modelling approach. The outcoming GS allocation, involving interactions with residues relevant for catalysis and substrate allocation, explains the rationale behind the observed differences in the activity between GS-ALR2 and other thiol-modified enzyme forms. The reversible S-glutathionylation of ALR2 observed in cultured intact bovine lens undergoing an oxidative/non oxidative treatment cycle is discussed in terms of the potential of ALR2/GS-ALR2 inter-conversion as a response to oxidative stress conditions.